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[71|#»A **S*4W»*&^ 




nut naa^asw 








»r#£ • o •• 






fc*W*4S 2 Iff i&BJNS 20 TS WfrBHft 11 M 



[57IWB 



■J I ! 





(BJ)2J 1456^ 



*J * #- ^ 



1. -tfafcfrJafcWJfcSL&ttfci, ^jMLfetetfT/bftttfiL^ 
(a)-^S#Ait#, 

10 

20 2. 1 tt$LM.&4t&ffiXJ0i&&ir%ft& DNA # 



*#H*tf*#»tf4M*^*; 

15 (g)##W) - (f)tXt**«^*t. JMtff /^**«*4Tit DNA . 

(b)fe &*! 5 1 «r J#^a J 4 $ --*5£*MMfc t . / S*i&# # 
(d>&4 H*tffci*Hft#'&?}#-5 ®*lfci£*.. JHtJ§*HMUL*Hft W*i 

25 (f)^^^DNA^SHtil^.^§l^^t; 

(h)ifi&£*l#J£-£ 1 tt.J§B*l4fci*h 
30 (i)Jfl <^it# DNA 51 *tf£/ft 5 

0)##^(g) " CD**.******. JMt4f «-**W^Jf «4 DNA . 



2 



5 

^t-** 1994-^6 ^ 9 B«.ib^AB**Jt*«l/f^ 08/074, 345 

PCR #4r4f## DNA tf-f- 4.#J/fj »*t DNA 
fc*tfi*£*tttt*.4NlMP. Mulhs££B^M'J-f-4, 683, 202(1987)+/>^ 

Muffis*A£AH**W-4,683, 195(1987) 
& # it-^r t * fSJ # ?»J . 

20 ftia.itS.5IL— ^&4fc# DNA f^g$^jUl. Gelfand#-A££® 
-H>]-?-4, 889, 818(1989)t / >-^T^'t^^®^*-4.g(Thermus aquaticus) 
&^#--#&*l$.te&^S|. Mullis^A-F&g*#J-f-4, 965, 188(1990)+ 

-mmmt^^mm^ dna b««at* 

«4s»*MLfl#«*Afc£#{N Johnson ^A££H**«H- 5,038,852(1991) 
4 « j* £44 # &&&&& t A # *Mfcjfcttfc^» *4*# 



I 



at. strife**"* fe<M$FI*. jfc^h. e*A^JfcW*kfMtHt^4rifW*«L 

H. ^^^^^-f 1994^6/5 9 9&ifc#, ^iW^^ 
t^«^^ 08/074, 345 +4Hf-^«WtiF^fiL*&A*^. M^JtLM M&ffc 
10 #&*A#*#. 

it-#r^r*#^ u mm^£LJ3-" & " MCR " . MCR^^^.ife-f^'J^'fe 
15 tf^TaMNf Bit. «.9!**T*«. fp*/8*il&l£fc$**, 

1.5 ^lt*ilWii#^^»J^t. *t>K 

j.^r^] -nt*# tf&M&Ji-v} . 



15 •JgLtt-^g:*^ 1.5ml, 0.6ml. 0.2ml «$4lM7iL&#Af-, 

a, *t*^^^^*3jti^^^*>tfr»#4<sa,pp*AL^ i 

0.5 r)a£&BA. - 
fete: ^M^^/'^WSW^iflfW. 7^S.i£ 

fcfe^r— 4^** . *+*ij*.**HfcAXj&t«^#^ , ifta#A/t'fr^*»* 

&*£W#*tt*M*tt£*+, i*Bft SI 



• 



30 jt*Tttt*. J5 AB#*«*UtiO*lt*«'HlT««t** 5-10 -f-* 



5 -^.^^^J-^itv^^L DNA ^Sl>^^, -ia^P|L-fit#. 4MS£ltt#.* 
10 »B 

e**^*«-***B, *#ftB(l)4Mfc#*aH*(2), f(2)t^rJfit 
B 3 /^tt^AWttiliJLttteB. HA^ftW^t^-^ 

25 f£. 

ffl 4 4L#^*iajM^iL!)l«iltJL^^/b#^**B. B a4l#W 

^B^--Htife*«fe^r*^*.'JN t-«JilB* 1875 BL AWG 36M^RM 
iMMMfe««<aA. SBi*-i 13cm x 9cm x 1.25cm &&t# 4 x 6 
24^fc*&£Stffltt*.'K 
30 B 5 ^^^A^^^^$~M.itnMm^Mi(MCR)^^ykW 



B(B *&-Mt-* DNA ^ 

-f yjft**^*^ 750 >M*#ifctt #4* DNA JH: B ftti DNA 

10 ^DNA^^3'4p^i#^^^500#;^^^DNA^, ^ 750##i& 
#DNA^-H!*-. ^500fe^^DNA^^.5 , ^i^>ffc, 

t, ^(A#)*it(B#)it*'tM?i&W«*8fc*<MI-4T, JBTvDNAfc^ 

15 4^*4 t. -f 50XJT, iai±ifc^M«»tt#$#ft&DNA4^h # 

■f 90 1: 7%Mte$-ft®%. DNA ^Mt-ff t ^*r. 

B 7 %*#]%M&£&W 4 #f DNA # 
$ l >ht*^4tH-*A*** 750 ^***W«*fc DNA ft^A^, 

«. A^B#^-#iti±^'^^^(50 C)«ja.*i4t(90 TC) 

gj|fctt DNA 

1993 ^ 6 9 8ftA^#iitt?l^^W*S*^JL#*fc^*9*#J 
t 08/074 > 345 A**. 

7 &%£.^7T&, &3LW&&7 



£JL&¥l%.l. £%*^7>&, &&*m&7 &4fte&tfX*ttt&%iX&-M 

ia A+.iL'W *. JL #>L# * -to £ t iiia & 
- 400tf<fe*£&@. ^BA^^A.ItaW***. 
#>c/fr @ £ tt« ^7 # ^7 i^^Kite)* 

10 $JMr5- DNA A *. * * T^(^ A © 

^•08/074,345 t^t^T^ 7<f«l*t*«*A* , i^* 61 x 10 " ,0 +*(N). 
«*>t#^-^ifci4^afc**A4 x 6 fl* 24 7 x 10' 7 N 

15 -f-fc-tv&i* $LteWfc£ AWG 14 - AWG 38 4L« ^(|tibi^UIUft-A AWG 36 
<fa*P&-f il#*MS-. #-£ft*tf^**M£&Tl^4fc^.. 
HIU&*.#50 - 5000 H„ 4— 'Htat**3i r *+« #AWG36tf£v*iUfe 
# 1cm ^ x 0.5cm %¥j$Ltk-v& 1875 

20 + . 3ti±#it#^*.A.^^i£#&^^^#*>t^^* 



!.te#&tt£.#Mf&£tt*.'J\ ii##Af ***** 1.5mL 0.6ml, 0.2ml 

#1*. *«Jfe* Peltier 

10 4^ta*&^*T^InteI-^ 286 386 -, 486 - JL&>ffc 
&* 586(## Pentium)m3S^], 4 25 - 100MHz*.«i£#tt*#t«. 
^^M^a^WW^i, 4 ^(MB)-(*ft 

&*)64MB. ^iLB«^^^^it^^*l^^-Se■^/ , ^. *»* Omega 
Engineering Corporation (Stamford, CT)|M**$*p*# r -M, &3^t#*$iL& 

-4iteM$#£ttflo. fete**, ii^^s^-f-^#**-^-#*#^^si. 

m\ J * * * »ft*»J**i* 12 V 5 - 10A # iSt 

20 @ 5 &&7mffi3£jL&m.j?#)fctm. ii&*uf *&*-#****! a 

25 it— *r***t^* "flfcWUPiUfc" & U MCR B . 



*AJMfe*»«li». 4il-^*t. ^fl*liftJ&— 3'* 

4*&*G^#*#tefc*J^*Wfc&tfWtf*A#"^« 4° Dynabead ™ 
jM*2.-f-(Dynel, Oslow, Norway). 

fmt^fe^- *TtfHM*£#«iJt#ii*. Stoke &&A,it#&*. 
30 Stoke 

F M = 6 7i nrV 




*i^iii±41*ifcftiWJtit#. *f-f "63*51*" — m%%&T BUM. 
*#jfeJift*U***5l#. -ft->Htit*«fe#*t. *B*A^"*^LA*« 
(CPG), ^j.?|*^^f-^Sfe^^f^*^^'JSI*Ji^. £3 

ft. -M^****t. #-*4WtflhA4**JB*Ji. *i*WMkJWNt 

^*»^JB*i«*. fcf-46lftft*^#«*a. dt*-fc4MW*# 

10 ^6^7^| fyj-VLitft ^^^ij^^i-f- , B]*;Mk fc^MLSMM.. &#ft& 

/t, #,&#*Lft8 - 50>N*#SL *J"F*£ B /J> 
ft^±$l*ft#&&, "BMB*fc"-JH«r£-7 SI* SI*. 
15 £*«J/5T&t. £&<^B!*^#<I45I*~^, T«« 

&-f*.#13 - 14 ft pH>&ft-gH*T&&J , J£'l£. *Mfr*.T. 
itlSH&J-Hf«feaA(Tm)rtTi|t.itS!l^, 45 'C - 60 "C , 

tepH>[£, -ffc&*.ftpH7 - 9dMMrft. *H£&T, tt&&fi£#£& 

i±f:ft$|*#i&;$;tJtl£ft&S&tf*# 10 3 te, #JL&&ffl&fe&&ft;t^ 

25 10 6 te. &<VLi&%$^J6L&$\to&A%te i ) 100jfc4t*. ^-=H"^T. & 
%fo%Mm&%ikfrM&%^%Lfrkr? , *>A^iift^S$. ^i£ft&^ 
H&Jfrfrfr*. I) &&ftiUfc&ft#fa&&^-&# RNA DNA 4fc& 
ft|^S|&te T7DNA &^6|*> E. coli DNA ^g^-^Sl^ Klenow it 
**#.2.#fifc4fci&ajafU*#^#«fc. #JUM*dNTPjt.tt*.ft 100 - 300 n 

30 Mfti*ly&#£ft. ?l*i^t&tt&&£2£H'&t&##> i********. 
ft 5 - !5mM Mg?\ lmM ^t&3iS|(DTT)ft B)**»*frl±?l 0.5mM . 



0 - 5mMtt.= T<&&im #J.*-f<frMT*.# 10 - 20mMTris-HCl^pH 
~ 8, *4h«*t**ii-pH^N - 2 K 1 - 2 

- &4&(HEPES)4t.?t&. 

ft— *^**| «*l*3MM«-k. #JiUt****SI3-HM*. 

10" 19 &^(W)=^(F)x*£g(D), **ft«A«H|Ufr 

M*'J^^F - W/D.#-FDNA,^4Mltt*E*#3.3-* 10 _l0 */^-f-(#. 
& Smith A, 1992, (Science) 258:1122 - 1126). H'MW 

15 6 x 10 19 &/^ 

Fs = i x io i x io~ 9 4-*(N). 

3.3 x 10" 10 

jfeil, ^DNA*UMb^-#*to^A^I&— 

2ff[l - ffC 0 = exp( - a G 0 /RT) 
20 *t. C-*4*DNAtoiMt; 

£ T = T9„(90 % *f*ttoSL/*)tt, f = 0.9 ; 

& T - T5o(50 % Tm)Bt, f = 0.5 ; 

#JL, £ T = T w (10 % ^^«)Bt, f = 0.1 . 

A G fr»£to & $M Gibbs - Helmholtz to 
25 AG = -TAS + AH 

a G° = 31.4 -AG + = 26.5f"£7#fc 

a S ° = 0.3298 -fir/ftft 
a H 0 = 148.8 -fH^fc, #J- 
30 a Ggo - a G 10 = 31 -f~f-/#*. &*.to 2 x 10 " 19 toft*. 



2 x 10 " 19 HUfr-f 
PD = 1.6 * lO' 10 ^. 

3.3 * 10 - ,0 ^/^ 
#£i&i£&*Si]Fstf^T&£^&. 

M&^Mim&&JkQto)¥iJ6LM$l. SMt*.^ 5M =.? «• 

/&DNA rtmtajL**.^ 62 1C#££*.# 48 C. HA.. ^--HtA^* 
***t. MCR 1M (^=.T«Z.rt»^41^*+atfi- 

15 G + c<£"fc#$tfJfc**fife*t. ^ii*tt*JJMHfcffte*/fc**^T*. 

;fa^-£$££<£-(ssb)-I-6 , *» E. coli ssb E. coli DNA #F=&6£ I , n 

#>IV, ^M^$JWak&r-$&&%\*& Wood ^Matson, 1987 

(J- Biol. Chem.) 262:152 -.169, 1989 , "<t4Mfc#&&" (J-Biol. 
Chem. 264:82 - 97)]. a£^A^^#J*W**Mt#St^*J^*-^FHW 

^S*^it*^*#l^lfe*»-ti6*iL40^.«*' 10 %tf £Sf£l^-U£ 

fc^tffcJt. MCR ^^^t^^^^^^^^*^^^- 
ajlPH&. ttAf-^W^f-DNAlMtaA^aATiifefi' MCR, 

25 -aATta*.^*^^*.**.**^^. -frsi**frTat4f mcr A»« 

Noonan^-A, 1990, "A«B}fc#*l*tt*r (Froc. Natl. Acad. 
30 Sci. USA) 87:7160 - 7164]. Jt*^#rt * ^Pl**'**^**. 

MCR, *MJ4<PCR. *-f MCRftMwt-FPCRtiifcA, -T»a£fc 



flsMr^tt N-fii $ # »t n mcr ji*^. 

t 100 - 200f-4Mkfc*feHtt*s**Jfc. 'fe^A^S-H'fta 

10 JSL H.#T A* *-f^*P*^.*(STSs)*fc*i«AM.H*Lt. 
^BJE50 - 100kb(^JL, Olson 1989, (Scieiice)245:1434 

- 1435), &i±*«3tf3r&, TO^^^^^STSs4Ll3]fitE^., M. 

15 ilMJjMUB. 

l 

& Dynal, Oslow, Norway Dyna bead ™ afta±»J 

20 ^. 

MCR^?t*(^^T^^«J 4). 

tf-f SifcJi# 10 5x 10 " 9 , 
25 10" 8 , 5 x 10 8 . 10 " 7 ^p 5 x 10 • 7 4-*tt^^£*k*--k#*». 
*i£&. ^ii.it#58jL«'J5Jj^^^ii^-f-^#k^ Stoke 
W*l^-f*i^r«:**.*. Stoke&fcii.: 
FM = 6 7i nrv 

/8-f iKT 



13 



&flMr 5' - J^¥^JL£f;g.(DMT)i^r, 50 - 

&##&-f£ 3' - OH &J&£&&***.t DMT 

6 x 10 19 #7^(DNA tiMH«f^) 

F - W/D 

3.3 x 10 _10 *(+^«*A«ii*t«**.-|t*) 
15 gift, F - - 2 x io 9 ^/^= - 2 x 10 " 9 ^®. 

3 

20 ft***?*. T7 DNA £<^i£tt MCR 4fc**.t*'A 5' - « 

50 -^im #t so - y&tf 10 a- 

25 «t$fli&M&&, 10 " I0 +«^**W;. fta**Nf *», 

6.1 x 10-' I0 +«^*W^T, *i*fcttte£**f\ 

£afc« 4 

30 750bp #sM4DNA^tt£U7. f-St—*fctt*J£ 

DNA xUf «£4i^^ th%~. 



& t, 0-2 750 4&DNA |fcfc*#J4ai4M>]#*l* 

£*Ui. MAt. DNAtfJMtfcfc, *>£*IB t. DNA^Jt-f^-S'** 
&##t&. #il#^Lt#-^« 750 *#MMfi#fr 500 DNA 
5 & 500 DNA fr^M 750 «««UtM 3'*&# 500 

;&pA. 17 DNA $L&~%0, -fc5OO;ft#*U-0U&ft. ^LAf. 
i&tf dCTP #&T&#&#, B tfttAA^ dNTPs . 

10 iiit^E. 50 *C T**»*»-t/3t^W^^«**&fc^# T ^^«T £ 

it* ^ih«*jm4- 7 • *J * 750 &&mtimk#)-'m s j- 

15 tf) 500 - 750 ttlMAJiH. DNA 

#il*£lM , tt#'!£^ £ 50 1 Cil90x:T 1 -JLB^&Bfl^zM* 
#tf,#DNA, ^^it/^t^^ll^^Bti^'JTii^'ti^^, #JLit 

J- 90 V&&jUfi. 

20 1 " 3 t^SWW^. >iJ9^A»W* 

5 

ffl mcr dna 

25 *H"T^r*i|tftJtMCR|Li. * 13cm * 9cm * 1.25cm 

ft^H&frft. 4 x 6 24 ^, ^'J>^l 1cm 2cm 

tfjl, £+^#+<i4*ft^tt&ttt , *MM£*.# 2.1cm. 

36AWG 1cm x 0.5cm tflUfctt, 1875 

30 S, j*£|Lj&*.*# lcm J^x 2cm jD&ttifcH. $L$.£,®Js, #^fe*>&- 
^#JSS)^.S!j— & 13cm x 9cm x 0.25cm 4fc^-t. 

15 



B = n(2n k'I/r) 

1 -£3£<A)j$ t 

k'&HrtUHWt- 10 * 7 &#r4i • >M-&# 

«*M-f 500 *4fr(mA)#fe3lt(I), ;ML#tt#-*»;*±*M**#*# 5.9 
x 10" 3 tesla. 
10 «JB«T^F*: 
F - B(IX1) 

B £ # tesla j& 

15 l 

24 - 7 x 10 -^mtfjj]. 

20 1.5ml, 0.6ml ^ 0.2ml iSMta^**.*****.^ 13cm x 

9cm x 6cm. fc*itWt4fl«*«S**«iL*«*IW*l## 

#3MMk. T&7t¥t&%-& 3 * 12V DC ^St^^^jl^. *>b+M$* 
fl/MP&&-^ 12V DC AAiNtftM.^. A##^ 
25 #*#*&#$J*MM &Ji# Peltier »*i(L*>&#' 

*A Packard Bell Pentium/60MHz #if#;foL, £ Si-Mf 8 *^ 
#tt^JM$<?Hfr&(RAM), #JL# Microsoft Basic #4Mfc$ft 420 
(MB)ftJ£4K. ^fif-g^MO^ Omega OM - 900 ^-©(Omega Engineering, 
30 Stamford, CT% ^Afl^TJfe^ilUt*^**!**^**^: £fl 
8088 4f.&*t«£«.tt OM - 991 CPU , OM - 932 RTD OM - 



991 iifl*A/tt-*(I/0)«*#&OM - 903 fc*. 4&&Wf>&fak%ftr&. 

#*#Jfe&&ia&*]gjL# 12V, 5A DC fe«JMH*#XK*. 

6 

10 $ Pvu H pBlue script Tm SK + 1 - £<fci£»tiMt„ &*»T33r$Mt4f*f — 

^210^*t-(b.p)^^##^^^|S:.fc I MJt(ng)^^'4fc,^^*L^pAJiJ 
A^iaT*********^^ t. 15mMTris - HCL(pH 

7.5), 10mMMgCl 2 , ImM J^L£#$(DTT), 0.2mM dNTPs , 0.5mM g) 
5 1 # jfp 0.5mM X *F<&£ ft SS. 

15 5'- AACAGCTATGACCATG - 3'(J??') 1), # 5'&&%$Lg. 

GTAAAACGACGGCCAT - 3'(^?'J 2), * 5 , *4fc^.4fr*4fc, #ifc£#J»Jtt$ 
$L$L%!Tk&&#t£.tf Dynabead Tm = i;!^***** J. 97 TC , 2 
jKJ&#jMP J. 50 . >A 10 T7 DNA *#**-f 45 "CT 

20 atT2^#. *^*#£*jMCRftt. £45 - 50TCT, fit 

^ 5 x io • 11 - 1 x 10 -»N jRj&ft*aft4*JLt(j##g 5 

M M MCR r DNA 
MCR iL£*t£#, *^Tst4b4tW*«.t^ 30 
30 (attomoles)#l&#. A <ft& ^(Lambda phage)DNA(- lOOpg), 

15mMTrisHCl(pH7.5), 12mMMgCl 2 , 50mMNaCK ImM J^J&&#Bfk 

17 




0.05mM dNTP , 5 % -tf-j*» 5 % 0.1 % "ii§.(TWEEN) 

(Dynabead T,n ) -h . *4*.|4 5| 5* - 

5 CGAACAGGTTATCGAATTCAGCCAC - 3 W<| 3). 3--$|&;$etfaSl*b, 
&i±5^*S&##&&ffl, *4fe*#A^^^jS^(Coualiiik, Nunc Inc., 
Naperville, IL)tt*l/Mp, *l+^;fat#MCR r*f iz®te$\%> 
tffctfaMM^: 5'- CATCGTCGTGTATTCCGGACAGTAC - 3 WJ 4). 

10 A 1 - 2 >NM2.# T7DNA 3^$-. £ 50 *C T&£&f ^ 1 jRj&fe 
^^^^9410, ldHfc -jf^#J.50lC, #iiMnJii£# MCR 

**. 

fa MCR iU£&^4fr*»A. 1 - 2 T7DNA fc-#Hfc, -f 45 - 50 

"C TSf . #^ MCR r ^ # tf« • **»3lit MCR ft B 

% f Sb^/10mMEDTA(^— ^E9^^.)^^t*i#Sl^ 750bp # DNA/^ 
jyiDynabeads Ji#JlT£, #i&it^%*^#^#T. ^&*-^#T#^ 
it£7*t### 750bpMCR;*$tf#-:>f.£S 1 t*SWUWWt— *H 
20 i^fTM. 

&jMSiB4Lrt. 



18 



5 (A);£#: Gamera Bioscience ; 

(B) #il: Memorial Drive 30 -f-; 

(C) iS^Tp': Cambridge 

(D) fl: fofrftM- 

(E) g^l: &@ 

10 (F)*P*: (ZIP): 02142 

(G) &t£: (617)441 - 1080 

(H) #£: (617)441 - 1010 

(ii) &«#: -#sfc#*fc»#iUfcttiW 

(iii) #*']lfcS: 4 

15 (iv)i+##rg-^£: 

(A) ^^: 

(B) *t##L: IBM PC|fe&* 

(C) &ft&*&: PC - DOS/MS - DOS #s 

(D) #/fr: Patentln Release # 1.0, # 1.25j&L(EPO) 
20 (v)£Hirt#&#: 

t*H"- PCT/US95/ 

(2)#?'J 1 

(iVf?']#fc: 

(A)-fc&: 16 4s*&*fc 
25 (B)£32: 

(D)##£gf#j: £<H 
(ii)^«: DNA(£.HfcL) 
(xi)#?']^a£: >>M 1 : 
30 AACAGCTATG ACCATG 

(2)#?>) 2 f*fc 




(D)fc##lf*: ft* 

GTAAAACGAC GGCCAT 
(2)**** 3: 

(B)*f!: 

(iO^T-**: DNA(^®&) 

CGAACAGGTT ATCGAATTCA GCCAC 
(2)#*'] 4 jHfc ' 

(iO^*«i: DNA(^SM) 
CATCGTCGTG TATTCCGGAC AGTAC 
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